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$\overline{v^{\prime 2}}$ source $\overline{v\partial p/\partial y}$





- $\overline{p\partial u/\partial x},\overline{p\partial v/\partial y},\overline{p\partial \mathrm{u}’/\partial z}$
$0$












2. E direct simulation
direct simulation
1 $\mathrm{A}\prime I_{2}(\equiv q/\overline{a})$ (















$\frac{Dk}{Dt}$ $=$ $P_{k}-\epsilon+\overline{p’d^{\prime/\overline{\rho}-}}$ (diffusion terms), (1)
$P_{k}$ $=$ $-\overline{u’.\cdot u_{j}^{l}}\overline{u}i\dot{\beta}$
’ (2)
$\epsilon=$ $\epsilon_{s}+\epsilon_{d}=\nu\overline{\omega^{l}j\omega^{l}j}+4/3\nu\overline{d^{l2}}$. (3)
$d’$ $=$ $u_{j,j}^{t}$ . (4)
$p’d’$













$C_{p}$ $=$ $\sqrt{A}(c_{ps}+c_{p\prime)}\frac{P_{k}}{\epsilon},$ (7)
$A$ $=$ $1-9/8(a|.ja|.j-a|.jajkaki)$ , (8)
$a_{ij}$ $=$
$\overline{u_{i}’’u_{j}}/k-2/3\delta_{ij}$ (9)
$A$ Lumley flatness pa-
rameter (10) $\text{ }$ $A=1_{\text{ }}2$ $A=0$
dumping parameter
$C_{ps}$ $C_{pr}$ slow









Blaisdell (7) $p_{I}’$ $p_{C}’$







$\mathrm{D}\mathrm{N}\mathrm{S}$ ( $\mathrm{I}\mathrm{S}1$ $\mathrm{S}\mathrm{H}1$ ) (6)






3.2 –d’2 $d^{\overline{\prime 2}\text{ _{ }} _{ }}$
$\overline{d^{12}}$
$\epsilon_{d}$ ( (3)) $\epsilon_{d}$


































$M_{t}$ $0(0.1\sim 1)_{\text{ }}$ 0(1) $f\mathrm{n}_{d}$







































$Re_{T}$ $=$ $q^{4}/(\nu\epsilon)$ , (22)
$M_{\ell}$ $=$ $q/\overline{a}$ , (23)
$P_{k}$ $=$ $-\overline{u_{i}^{l}u_{j}’}\overline{u}_{i_{\dot{I}}}$ , (24)





4 $\cdot 1$ .direct simulation
$(\mathrm{I}\mathrm{S}1, \mathrm{I}\mathrm{S}2)$ $(\mathrm{S}\mathrm{H}1, \mathrm{S}\mathrm{H}2, \mathrm{S}\mathrm{H}3)$
direct simulation $\overline{p’d’}$ (24)
( 8-12) $\overline{p’d’}$
8. $p’d$’ (21) (1S1)
9: $\overline{p’d’}$ (21) $(\mathrm{I}\mathrm{S}2)$
10. $\overline{\mathrm{p}’d’}$ (21) $(\mathrm{S}\mathrm{H}1)$
185
11. $\overline{\mathrm{p}’d’}$ (21) $(\mathrm{S}\mathrm{H}2)$ 13.
12. $p’d’$ (21) $(\mathrm{S}\mathrm{H}3)$






$( \overline{\rho}k)+(\overline{\rho}\overline{u}_{j}k)_{j},=\overline{\rho}P_{k}-\overline{\rho}\epsilon+(\frac{\mu t}{\sigma_{k}}k_{j}.)_{j},+\overline{p’d^{\iota}}$ , (26)
$( \overline{\rho}.\epsilon)+(\overline{\rho}\overline{u}_{j}\epsilon)_{j\epsilon},=C1f1\frac{\overline{\rho}\epsilon}{k}P_{k^{-}}c\epsilon 2f2\frac{\overline{\rho}\epsilon^{2}}{k}+(\frac{\mu_{\mathrm{t}}}{\sigma_{\epsilon}}\epsilon_{j},),j,$ (27)
$\nu_{t}$ $=$
$C_{\mu}f_{\mu^{\frac{k^{2}}{\epsilon}}}$ , (28)
$P_{k}$ $=$ $-\overline{u_{i}’u’j}\overline{u}|.\dot{t}^{)}$ (29)
$- \overline{u’.u_{j}’|}=\nu_{1(,)}\overline{u}_{i_{J^{+\overline{u}}j,j,k}}\iota-\frac{2}{3}\delta_{i}\overline{u}_{k}-\frac{2}{3}\overline{\rho}k\delta_{1j}.(30)$
(26) $\overline{p’d’}$ $0$ (INC)
$\overline{p’d’}$ (24) $(\mathrm{P}\mathrm{R}\mathrm{E})\text{ }\overline{p’d’}$
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